THE FOOD OF TROUT IN NEW SOUTH WALES. 1934 WALES. -1935 By KEITH C. McKEOWN (Assistant Entomologist, the Australian Museum).
THIS paper contains the results of the investigation into the food of trout in New South Wales carried out during the season [1934] [1935] , and gives details of the stomach contents of 83 Rainbow Trout (Salmo irideus Gibbons), 67 Brown Trout (Salmo farioLinnams),and 8 Loch Leven Trout (Salmo levenensis Walker).
The earlier results of this investigation have bee;n presented in two papers l which should be consulted by those interested in the conservation of trout.
Considerable interest in the investigation has been. evidenced throughout New South Wales, Victoria, and New Zealand. In Victoria the need for, and the economic value of, such an investigation are becoming evident, and it is to be hoped that researc,h will be carried out in other States along these lines.
When the present investigation was commenced no information was available with regard to the food of trout in Australia, although considerable research had been carried out in New Zealand, which was being applied ina practical ma;nner in an endeavour to improve the conditions prevailing in the streams of the Dominion. We now know, subject to climatic and other variation, the principal insects a;nd other a;nimals constituting the food of our trout; this is a step in the right direction, but as the investigation has progressed it has become mote and more apparent that the laboratory work must be correlated with field research. A quantitative survey of the principal trout streams is essen tialf or the solution of a number of pro blems which have presented themselves during the course of the work. We know that certain insects are taken as food by the fish, but we do not know whether other insects, etc. are .present in the streams but are distasteful to the trout, nor do we know the relations between those species which have been proved to be of value as fish food. Caddis are present in the streams in varying numbers through the season, At some periods the caddis constitute the most important food item, but they may suddenly decline in numbers in the stomachs, although individual fish maybe still taking them in large numbers. At the periods of diminution in numbers of the caddis there is usually an increase in· the quantity of terrestrial insects taken, e.g.,Scarab::eid::e. It is important to discover in this and other cases whetherthe fish have a preference for the beetles and abandon the caddis in their favour, or whether the change in food is due to some sudden decrease in the number of the caddis.This aspect is apparent in the case of other insect.s. This is but one problem among many, but the solution can be obtained only by careful research in the field, and definite conclusions of value to the future of the Australian trout streams arrived at by the correlation between laboratory and ecological methods. I feel that this aspect cannot be t.oo strongly stressed. ' McKeown.-Notes on the Food of Trout and Macquarie Perch in New South Wales. Rec. Aust. Mus., xix, 2, (March 26,1934), pp. 141-152, pI. xvii; The Food of Trout in New South Wales, 1933 -1934 . Rec. Aus. Mus., xix, 3, (September 28, 1934 , pp. 1S4-213.
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As in the past I am indebted to members of the New South Wales Rod Fishers' Society for their interest and assistance in the course of the work, and especially to Dr. A. J. Spiller Brandon, through whose untiring efforts we possess a more complete record of trout food from the Tuross River than from any other stream. My thanks are also due to Messrs. G. H. Montgomery, A. E. Church, F. W. Barrett, the Rev. W. A. Evans, and the Lithgow Trout Fishermen's Association, for their trouble in collecting material for examination.
It is to be regretted that material was not forthcoming from more districts this season, for there are many streams from which information is highly desirable.
The accompanying figures showing the comparison of the averages per fish of the aquatic and non-aquatic foods consumed by Brown and Rainbow Trout, are of considerable interest, but seem to show that there is little in the contention that the Brown Trout feeds more upon the surface, and consequently secures more waterborne terrestrial insects, etc., than the Rainbow Trout.
Comparison of the Average Number of Insects of each order taken by
Rainbow and Brown Trout. Tables setting out the monthly distribution of food of Rainbow and Brown Trout for each locality are appended, and should be compared with those given in my previous paper2. 'The Food of Tront in New South Wales, 1933 -1934 , Rec. Aus. Mus., xix, 3 (September 28.1934 . . f 'lZ'.ttt1t, etc.) . Hymenoptera (Ants, etc.).
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A number of orders were eaten in such small quantities that it is impossible to show them On a graph of this scale, and it has been necessary to combine them under the section" Other food."
A most striking feature emphasised by the graph is the small amount of food consumed by the average Brown Trout in comparison with that eaten by the average Rainbow Trout. This factor has been strongly in evidence throughout the investigation.
The following notes are of value as illustrating the climatic and other conditions on the streams from which the fish were secured.
Duckmaloi River.
The Duckmaloi River is about 104 miles from Sydney, 10 miles from Hampton, New South Wales. The banks are clothed with tea tree scrub, but this has been partially cleared in many places in which the fish were taken. Weather in December was wet, but fine weather prevailed in January.
Badja River.
The season on the Badja opened with very cold and unsettled weather, but after two or three days it cleared, but remained changeable for some time. From then onwards until about the middle of December there was wonderful fishing. Mr. S. N. Stewart reports that the fishing has not been better for the past fifteen or sixteen years, and there were more big fish caught this season than in any other season that he can remember. This, in his opinion, was due to floods having cleared out all weeds, with the result that the fish had to work for their living, a big proportion of their food supply, which they obtained from the weeds, having gone. During January easterly fogs were experienced which spoilt the fishing, and decent fisIl were landed only towards the close of the afternoon. During the whole of the season the Badja was never down to normal, owing to wet weather. Near the end of the season, during Easter, more heavy rain was experienced.
Little Manning River.
Note by Mr. G. H. Montgomery.-" To-day I have left a jar of Trout stomachs (all Rainbows), which I collected from the I,ittle Manning River (local name Gummi River), Barrington Tops. All these fish were in excellent condition, there being an abundance of feed about, yet, strange to relate, no fish were taken over 3 lb. in weight. Further, I did not notice so many yabbies (crayfish) in the stomachs. There seemed to be a greater proportion of females taken this year than last year."
Tuross River.
Note by Dr. A. J. Spiller Brandon.-" A second bottle of stomachs, bringing us up to the above date (20th February, 1935) , is now filled. It was late in December that the collection started, and for three weeks I had the able assistance of Mr. W. H. Ifould. When we arrived on the Tuross late in December the tea tree was just coming into full bloom, and consequently the tea tree beetle was very much in evidence, but just after Christmas the Christmas beetle, or what I have always known as the Cockchafer, made its appearance in large numbers and was falling into the water from the overhanging trees in great quantities. The fish seemed to be enjoying themselves on these, and it is marvellous that they took the artificial fly at all. About the end of January the tea tree had all gone to seed, and the beetles became very scarce. Usually at this time of the year the grasshopper becomes evident, but this year they are conspicuous by their absence. About the end of February a small black fly, which I have always known as a 'Smut,' made its appearance in great qual~tities, and the fish were feeding on them ravenously; this was particularly so on 16th, 17th, and 18th February. There is one stomach that is labelled 'Murphy's'; this was taken from a portion of the pool devoid of overhanging trees or scrub, and it will be interesting to know whether this fish was obtaining beetles that had floated down from the timbered country or was feeding on caddis. During the period there were one or two freshes in the river, but these have been noted on the cards." 
Summary of Stomach Contents of Rainbt»w Trout (Salmo irideu8
Gibbons)-continued. 
